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This invention generally relates to load floor systems. More specifically, this invention 
relates to load floor systems for a vehicle with a seat assembly, a stmctural member under the 
seat assembly, and a floor space adjacmt the seat assembly. 



One of the recent ixmovations associated with pickup track design is the development of 
the extended cab with a second row of forward-facing rear seats. Unlike the so-called cab or 
crew pickup truck designs with four full doors, these extended cab pickup tracks have half doors 
that swing opposite the front doors and a slightly smaller interior space. 

One of the problems associated with placing a second row of seats in an extended cab 
pickup track is that it reduces the storage csqpacity of the bed of the pickup track if the overall 
vehicle length remains the same. That is, the presence of tiie rear seats interferes with the ability 
to store objects such as toolboxes, machine parts and other cargo that require relatively large flat 
surfaces for storage. While effort has been placed into designing seats that could be removed 
or placed in a retracted position to thereby increase the usable space within the extended cab 
pickup track, the resulting area is relatively small and the surface upon which cargo could be 
placed is generally non-planar and therefore hinders the storage of relatively large items. 

Accordingly, it is desirable to have a load floor system that could be used to 
accommodate relatively large amount of cargo when the rear seats are not being used. At the 
same time, it would be desirable to have a load floor system that does not interfere with the 
occupants of the rear seats when the rear seats are being used. 



Accordingly, this invention provides for a load floor system that overcomes the problems 
and disadvantages of the conventional techniques in the art. The invention also provides for a 
load floor system for a vehicle with a seat assembly, a stractural member under the seat 
assembly, and a floor space adjacent the seat assembly. 

Briefly, the invention includes a retractable panel coupled to the stractural member, a first 
link coupled to the retractable panel, and a second link coupled to the retractable panel. The 
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retractable panel, the first Unk, and the second link c perate as a porti n of a four-bar 
mechanism to translate the retractable panel £rom a retracted position under the seat assembly 
to an ext e nde d portion over the floor space therdyy forming a load floor. 

BRIEF DESaUPnON OF THE DRAWINGS 
Further features and advantages of &e invention will become apparent fiom the following 
discussion and accompairying drawings in which: 

FIG._14f a perspective view of a load floor system according to the preferred 
embodiment of the present invention, shown in a retracted position; 

'FIG>_2 is a perspective view of the floor pan with a set of storable seats in a stored 
position; 

FIG^3 is a perspective view of the load floor system according to the preferred 
embodiment of the present invention, shown in an extended position; 

FIG._4 is a side view of the load floor system of FIG. 3» shown in both the retracted 
poation and the extended position; 

FIG..MS a side view of the load floor system of FIGS. 3 and 4» shown in both the 
retiacled position and the extended position, and shown again with a daiker color during a 
transition between the retracted position and the extended position; 

FIG-s jS is a perspective view of a load floor system according to a first alternative 
embodiment of the present invention, shown in an extended position; 

FIG^ is a side view of the load floor system of FIG. 6, shown in both a retracted 
position and the extended position; 

FIG^^^js^a side view of the load floor system of FIGS. 6 and 7, shown in both the 
retracted position and the extended position, and shown again with a darker color during a 
transition between the retracted position and the extended position; 

FIG ^ is a perspective view of a load floor system according to a second alternative 
embodiment of the present invention, shown in an extended position; 

FIG. 10 is a side view of the load floor system of FIG. 9, shown in a retracted position; 

and 

30 FIG. 11 is a side view of the 1 ad floor system of FIGS. 9 and 10, shown in the extended 

position. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The following description of the preferred embodiments are merely exenq>laiy in nature, 
and are in no way intended to limit the invention or its application or uses. 
5 As shown in HG. 1, a load floor system 10 according to the preferred embodiment of the 

present invention may be installed in the rear portion of an extended-cab pickup tmck under a 
set of forward-feeing storable seats 12 with a "60/40 spUt." The load floor system 10, of course, 
can be used in other environments, such as under side-facing jump seats of pickup tmcks, under 
removable or retractable seats of a station wagon, sport utility vehicle or van, or in any other 
^ transporter with storable seats. The term "storable seat" includes seat assembhes that have a 
g retractable or removable seat cushion. The term "60M0 spUt" refers to a common seating 
assembly that is split transversely in two sections, with a "sixty-percent section" for one or two 
passengers, and a "forty-percent section" for one passenger. Seating assemblies with a "60/40 
^ spUt" allow one section to be used as a seat, and another to be stored. The load floor system 10 
of the present invention can also be used under other seating assemblies, such as bench seats and 
J so-called bucket seats. The system 1 0, however, is optimized as a two-section unit with a "60/40 
J split" installed under the set of forward-facing storable seats 12 with a corresponding "60/40 
1^ split." Accordingly, these storable seats 12 will provide the background environment in the 
following description. Further, since the "sixty-percent section" of the load floor system 10 is 
20 nearly identical to the "forty-percent section", only the "forty-percent section" will be discussed. 

The load floor system 10 may be used with a strucnu-al member 14 located under the 
storable seat cushion 16 near a front portion 18 of the storable seat cushion 16. As shown in 
FIG. 2, the structural member 14 encloses two sides of a space or cavity 20, which is made 
accessible through the load floor system 10. The cavity 20 is further bound by a power train 
25 tunnel 22, by a so-called "waterfall" 24 between a lowered floor pan 26 and a raised floor pan 
28, on the bottom by the lowered floor pan 26, and on the top by the storable seat cushion 1 6. 

As shown in FIG. 3, the load floor system 10 of the prefenred embodiment of the present 
invention includes a secondary panel 30, an access panel 32, an upper link 34, and a retractable 
panel 36. The load floor system 10 is movable between a retracted position that does not 
30 encroach on the leg area of the vehicle (shown in FIG. 1), and an extended position that provides 
a load floor 38 and that allows access to the cavity 20 (shown in FIG. 3). 
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In the retracted position, the retractable panel 36 abuts the structural member 14 and 
neatly tucks under the storable seat cushion 16 on the upper link 34. The load floor system 10 
is nearly hidden in this position and does not encroach on the leg area or floor space of the 
vehicle. 

5 In the extended position, the secondaiy panel 30. the access panel 32, the upper link 34, 

and the nstractable panel 36 all cooperate to form the load floor 38. as best shown in FIG. 4. The 
secondary panel 30 is supported by a structural bracket 40 at one end and by the structural 
member 14 at the other end. Between the structural bracket 40 and the strucmral member 14, 
the secondary panel 30 fomis a recessed portion 42 that accommodates and supports the upper 
1 0^ link 34, as detailed below. The retractable panel 36 is supported by the connection to the upper 
1 link 34 at one end and by a leg panel 44 attached to the retractable panel 36 at the other end. The 
g load floor 38 provides a generally flat surfece to secure objects such as toolboxes, machine parts. 
I or other cargo. The load floor 38 may include a tie-down 46 or other devices, such as hooks, 
clamps, or VMLSRO® strips, which function to secure objects to the toad floor 38. 
If- As best shown in FIG. 5. the load floor system 10 incoiporatcs a four-bar mechanism 48 

to advance fiom the retracted position to the extended position. The four-bar mechanism 48 
includes (1) the upper link 34, later referenced as a "first link", (2) the retractable panel 36. (3) 
and a lower link 50, later referenced as a "second link". The secondary panel 30 cooperates as 
ry the fourth Imk of the four-bar mechanism 48 between two fixed points 52 and 54. A hinge HI 
pivots the upper link 34 to the secondary panel 30; a hinge H2 pivots the upper link 34 to the 
retractable panel 36; a hinge H3 pivots the retractable panel 36 to the lower link 50; and hinge 
H4 pivots the lower link 50 to the structural member 14. The hinges HI and H4 are fixed points 
and are not displaced during the transition fi-om the retracted position to the extended position. 
The hinges H2 and H3 are movable points and are displaced through arcs Al and A2, 
25 respectively, during the transition. The hinges H2 and H3 are located in a vertical position 
relative to the upper link 34 such that the secondary panel 30. the upper link 34. and the 
retractable panel 36 form the generally flat surface of the toad floor 38. The toad floor system 
10 may include a handle 56 to facilitate the transition of the load floor system 10 between the 
retracted position and the extended position. The handle 56 is recessed into the surface of the 
30 retractable panel 36, but may. in an alternative embodiment of the present invention, project from 
the surface of the retractable panel 36. 
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As shown in FIG. 3, the access panel 32 is supported on four sides by the secondaiy 
panel 30. The access panel 32 pivots upward about the hinge H5 and allows access to the cavity 
20. The access panel 32 and the secondary panel 30 enclose the cavity 20, which would 
otherwise be open when the storable seat cushion 16 is stored and the retractable panel 36 is 
extended. In this manner, the access panel 32. the secondaiy panel 30, the structural member 14, 
the waterfall 24, and the lowered floor pan 26 cooperate as a storage container 58 for smaller 
cargo. 

The access panel 32 extends nearly the entire length of the cavity 20 to increase the 
accessibility of the storage container 58. To accommodate this extended length of the access 
panel 32, the upper link 34 contains a rearward-facing notch 60. As best shown in FIG. 4, the 
upper link 34 folds over the access panel 32 in the retracted position, and rests on the recessed 
portion 42 of the secondary panel 30 in the extended position. 

The retractable panel 36 may include a beveled comer 62, as shown in FIG. 3. The 
beveled comer 62 of the retractable panel 36 follows the general contours of the structural 
member 14 in the retracted position. The beveled comer 62 and the stractural member 14 are 
so designed to allow unimpeded egress and ingress of a passenger through a small opening of 
a vehicle. In a vehicle with a larger opening, the retractable panel 36 may be designed with a 
sharper comer. 

By using the four-bar mechanism 48, the load floor system 10 advances from the 
retracted position to the extended position. It is anticipated, however, that several possible 
variations of the four-bar mechanism 48 would accomphsh these functions. Two of these 
variations are described below with similar reference numerals signaling elements with similar 
physical properties and functional attributes. Further, it is anticipated that commonly known 
mechanical elements may be used to replace or supplement a itortion or the entirety of the four- 
bar mechanism 48. As an example, a pin-and-track device may replace a bar of the four-bar 
mechanism 48. 

As shown in FIG. 6, a load floor system 10' of a first alternative embodiment of the 
present invention includes a folding panel 64 and a retractable panel 36'. In the retracted 
position, the retractable panel 36' abuts the stractural member 14 and neatly tucks under the 
storable seat cushion 16 and rests on a stractural bracket 40'. The load floor system 10' is nearly 
hidden in this position and does not, in any manner, encroach on the leg area or floor space of 
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the vehicle. In the extended position, the folding panel 64 and the retractable panel 36' cooperate 
to form a load floor 38', as best shown in HG. 7. The folding panel 64 is supported by the 
structural bracket 40- at one end and by the connection to the retractable panel 36* at the other 
end. The retractable panel 36' is supported by the structural member 14 at one end and by a leg 
5 panel 44' attached to the retractable panel 36' at the other end. The load floor 38' provides a 
generally flat surface to secure objects such as toolboxes, machine parts, or other cargo. The 
load floor 38' may include a tie-down or other devices, such as hooks, clamps, or VELCRO® 
strips, which function to secure objects to the load floor 38". 

As best shown in FIG. 8, the load floor system 10', like the load floor system 10. 
MlO incorporates a four-bar mechanism 48' to advance from the retracted position to the extended 

1 position. The four-bar mechanism 48' includes (1) a rear hnk 66, later referenced as a "firet 

2 link", (2) the retractable panel 36', and (3) a forwaid link 68, later referenced as a "second link". 
m The stmctural member, between two fixed points 70 and 72. forms the fourth link of the four-bar 
I mechanism 48'. A hinge H6 pivots the rear Imk 66 to a rear side of the structural member 14; 
y 5 a hinge H7 pivots the rear link 66 to the retractable panel 36'; a hinge H8 pivots the retractable 
J panel 36' to the forward link 68; and a hinge H9 pivots the forwaid link 68 to a fiont side of the 

structural member 14. The hinges H6 and H9 are fixed points and are not displaced during the 
j transition fiom the retracted position to the extended position. The hinges H7 and H8 are 
movable points and are displaced through arcs A3 and A4. respectively, during the transition. 
20 The load floor system 10' fiirther incorporates a hinge HI 0 between the folding panel 64 and the 
retractable panel 36' that allows the folding panel 64 to be folded to a rearward position and to 
form the load floor 38'. The load floor system 10' may include a handle to induce the transition 
of the load floor system 10' between the retracted position and the extended position. 

In its rearward position, the folding panel 64 encloses the cavity 20, which would 
25 otherwise be open when the storable seat cushion 16 is stored and the retractable panel 36' is 
extended. In this manner, the folding panel 64, the struchiral member 14, the waterfall 24, and 
the lowered floor pan 26 cooperate as a storage container 58' for smaller cargo. In addition to 
allowing the folding panel 64 to be folded to a rearward position, the hinge HIO allows the 
folding panel 64 to be folded to a forward position. In the forward position, the folding panel 
30 64 offers access to the storaige container 58'. 
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As shown in FIG. 9, a load floor system 10" of a second alternative embodiment of the 
present invention includes a secondary panel 30" and a retractable panel 36". In the retracted 
position, the retractable panel 36" neatly tucks under the storable seat cushion 16 on the 
secondary panel 30", as shown in FIG. 10. The load floor system 10" is nearly hidden in this 
position and does not encroach on the leg area or floor space of the vehicle. In the extended 
position, the secondary panel 30" and the retractable panel 36" cooperate to form a load floor 38", 
as best shown in FIG. 11. The secondary panel 30" is supported at one end by a structural 
bracket 40" and by the structural member 14 at the other end. The retractable panel 36" is 
siqjported by the stmctural member 14 at one end and by a folding leg 74 at the other end. The 
load floor 38" provides a generally flat surface to secure objects such as toolboxes, machine 
parts, or other cargo. The load floor 38" may include a tie-down or other devices, such as hooks, 
clamps, orJVELCRO® strips, which function to secure objects to the load floor 38". 

The load floor system 10", like the load floor systems 10 and 10'. incorporates a four-bar 
mechanism 48" to advance the retractable panel 36" and the folding leg 74 fiom the retracted 
position to the extended position. The four-bar mechanism 48" includes (1) the retractable panel 
36", (2) a short link 76. later referenced as a "second link". (3) a long link 78. later referenced 
as a '•first link", and (4) the distance between two fixed points 80 and 82. A hinge HI 1 pivotally 
connects the retractable panel 36" to the secondary panel 30" about a first axis; a hinge H12 
pivots the retractable panel 36" to the short Unk 76; a hinge HI 3 pivots the short link 76 to the 
long link 78; and a hinge H14 pivotally connects the long link 78 to the secondary panel 30" 
about a second axis. ThehingesHll and HI 4 are fixed points and are not displaced during the 
transition from the retracted position to the extended position. The hinges H12 and H13 are 
movable poims and are displaced through arcs during the transition. The folding leg 74 is 
integrally formed with the short hnk 76 and is automatically extended by the four-bar mechanism 
48" to an extended position during the transition of the retractable panel 36" from the retracted 
position to the extended position. The load floor system 10" may incorporate an access panel 
to allow access to the cavity 20 to form a storage container, and handle to induce the transition 
of the load floor system 10" between the retracted position and the extended position. Further, 
the load floor system 10" may be arranged wherein the secondary panel 30" is connected to the 
stmctural bracket 40" for movement between an open position to allow access to the cavity 20 
under the secondary panel 30" and a closed position. 
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Both the retractable panel 36" and the secondary panel 30" may include a beveled comer 
62", as shown in FIG. 9. The beveled comer 62" of the retractable panel 36" and the secondary 
panel 30" follow the general contours of the stnictural member 14 in the retracted position, and 
forai a notch in the extended position. The beveled comer 62" and the stmctural member Mare 
so designed to aUow unimpeded egress and ingress of a passenger through a small opening of 
a vehicle. In a vehicle with a larger opening, the retractable panel 36 may be designed with a 
sharper comer. 

Each of the elements of the load floor systems 10, 10'. and 10" may be made from 
conventional materials and with conventional methods. For example, the secondary panels 30, 
30', and 30" and the retractable panels 36. 36', and 36" may be stamped from steel. Other 
materials, such as plastics, aluminum, and fiber composites, may be used in the interest of wei^t 
and cost reduce so long as the structural aspects of the load floor system are maintained. 

The above discussion discloses and describes teee preferred embodiments of the present 
invention. It is to be understood that the invention is not limited to the exact construction 
illustrated and described above, but that various changes may be made if not thereby departing 
from the scope of the invention as defined in the following claims. 



8 



